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(54) RELEASE PAPER AND PRESSURE SENSITIVE ADHESIVE SHEET AND 
PROCESSING OF RELEASING SURFACE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fine 
pressure sensitive adhesive sheet easy in 
manufacturing by making a release paper having 
many inverted quadrangular pyramid like fine 
recessed parts slantingly located on the. releasing 
surface of the belt like base paper. 
SOLUTION: The release paper 1 is obtained by 
embossing the belt like base paper having releasing 
processed surface C by an embossing roll having 
many quadrangular pyramid like fine projecting parts 
on the surface to form many inverted quadrangular 
pyramid like fine recessed parts 2 arranged slantingly 
to the longitudinal direction L of the base paper in tilt 
angle 0 of 3O°<0<6O° and setting the releasing 

surface to have the quadrangular pyramid like fine recessed parts having length A of one 
side of the bottom of 0.1 mm<A<2 mm, the depth H of the recessed part 2 of 0.003 mm<H 
<0.1 mm and the space W between adjacent fine recessed parts 2 of 0.02<W<2 mm. The 
pressure sensitive adhesive sheet is obtained by applying the pressure sensitive adhesive 
on the releasing processed face C of the releasing paper 1, filling the adhesive in the fine 
recessed part 2 and then tightly laminating the surface sheet body. 
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(57) [Abstract] 

[Purpose] The purpose of the present invention is to produce a release sheet with an absence 
of "wrinkles" and "distortion" after formation of recess member, and formation of many release- 
treated surfaces can be achieved efficiently and a fabrication method for a release-treated surface 
is provided. 

[Means of solution] Multiple independent micro-recessed inverted square frustopyramid 
members 2.... having square bottoms and four side surfaces with tilt angles 0 of 30° to 60° on the 
release-treated surface C are arranged in the longitudinal direction on the strip sheet material 
having a release-treated surface. 
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[Claims of the invention] 

[Claim 1] A release sheet characterized by the fact that many independent inverted square 
frustopyramid micro-recessed members 2.... are arranged having square bottoms with four sides 
having a tilt angle 9 such that 30°<6<60° with respect to the longitudinal direction L of the 
material strip sheet 1 1 having a release-treated surface. 

[Claim 2] A pressure-sensitive adhesive sheet consisting of a release sheet where many 
independent inverted square frustopyramid micro-recessed members 2 ... having a square bottom 
and consisting of four sides with a tilt angle of 30 o <6<60° to a material strip sheet 1 1 having a 
release-treated surface in the longitudinal direction L are arranged on release-treated surface C, 
pressure-sensitive adhesive layer 14 having many independent micro-projections 19 that fill the 
above-mentioned micro-recessed members and is laminated to the aforementioned release-treated 
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surface C and a surface sheet material 15 is further laminated to the above-mentioned pressure- 
sensitive adhesive layer 14. 

[Claim 3] The release sheet or pressure-sensitive adhesive sheet described in Claim 1 or 2 
wherein the length of one side A of the above-mentioned bottom surface of the above-mentioned 
inverted square frustopyramid is set in the range of 0.1 mm<A<2 mm, and the depth H of 
recessed member 2 is set in the range of 0.003 mm<H<0.1 mm, and the distance W between 
adjacent recessed members 2, 2 is set in the range of 0.02 mm<W<2 mm. 

[Claim 4] The release sheet or pressure-sensitive adhesive sheet described in Claim 1, 2, or 
3 wherein the square can be either a quadrilateral or diamond-shaped. 

[Claim 5] A fabrication method for a release-treated surface characterized by the fact that an 
embossing roll having many independent inverted square frustopyramid micro-projection 
members 7... having a square bottom and consisting of four sides with a tilt angle of 30°<P<60° 
on the surface in the direction M to the circumference is press-rolled onto material strip sheet 1 1 
having a release-treated surface, and many independent inverted square frustopyramid micro- 
recessed members 2 ... are formed that have a square bottom and four side surfaces with a tilt 
angle of 30°<9<60° to material strip sheet 1 1 having a release-treated surface are arranged on the 
release-treated surface C in the longitudinal direction L. 

[Detailed description of the invention] 

[0001] 

[Technical field of the invention] The present invention pertains to release sheet and pressure- 
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sensitive adhesive sheet and a method of fabrication for the release-treated surface. 
[0002] 

[Prior art] In the past, for a release sheet laminated with a pressure-sensitive adhesive sheet 
proposed by the present inventor and submitted as Japanese Registered Utility Model No. 
250371 7, a sheet having many recessed members was used. Namely, when the shape of the 
micro-recessed members is an inverted square frustopyramid, the squares at the bottoms of the 
square frustopyramids are arranged perpendicular to and parallel to the longitudinal direction 
(fiber orientation direction) of the release sheet, and small, square frustopyramidal projections are 
formed on the surface of the pressure-sensitive adhesive layer as shown in Fig. 3 of the above- 
mentioned publication. 
[0003] 

[Problems to be solved by the invention] However, when an attempt is made to form many small 
recessed inverted square frustopyramid members with an embossing roll in the production of the 
above-mentioned release sheet, formation of "wrinkles" in the material is likely to occur at the 
time of take-up of the sheet when the material for the release sheet supplied from the feed roll 
passes through the embossing rolls and take-up is provided, unless the tension is increased at the 
time of feeding and take-up. However, in order to increase the feed tension, a high force for 
winding of the material is required, and when said force is increased, weaving occurs. 
[0004] Furthermore, the release sheet is distorted after formation of the recessed member and 
waviness is likely to result. Furthermore, in some cases, adhesion is not possible at the time of 
lamination of the pressure-sensitive adhesive layer. Even when adhesion is possible, warping of 
the pressure-sensitive adhesive sheet occurs and printing on the surface of the sheet is not 
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possible, at times. On the other hand, when a plastic* film is used for the material, it is not 
possible to produce a recessed member with a specific depth unless the speed of the operation is 
reduced. 

[0005] Based on the above background, the purpose of the present invention is to eliminate the 
above-mentioned existing problems and to form a recessed member with a clean shape, 
efficiently without producing "wrinkles" and "distortion" after forming the recessed members, 
and to produce a release sheet (film) having excellent properties when made into a pressure- 
sensitive adhesive sheet and to produce a (fabricated) pressure-sensitive adhesive sheet. 
Furthermore, the invention is to provide a method for manufacturing (method for fabrication of 
the release-treated surface). 
[0006] 

[Means to solve the problem] In order to achieve the above-mentioned purpose, the release sheet 
of the present invention has many independent inverted square frustopyramid micro-recessed 
members 2.... are arranged having square bottoms with four sides having a tilt angle 9 such that 
3O°.^0^6O° with respect to the longitudinal direction L of the material strip sheet 1 1 having a 
release-treated surface. 

[0007] Furthermore, the (fabricated) pressure-sensitive adhesive sheet has the structure of a 
release sheet where many independent inverted square frustopyramid micro-recessed members 
2.... are arranged having square bottoms with four sides having a tilt angle 6 such that 
30°.<9<60 o with respect to the longitudinal direction L of the material strip sheet 1 1 having a 
release-treated surface on the release-treated surface C, a pressure-sensitive adhesive layer 14 
having many independent micro-projections 19 that fill the above-mentioned micro-recessed 



-6- 



KOKAI PATENT APPLICATION NO. HE1 11-323790 

members and laminated onto the aforementioned release-treated surface C and a surface sheet 
material 15 further laminated onto the above-mentioned pressure-sensitive adhesive layer 14. 
[0008] Furthermore, the length of one side of the above-mentioned bottom surface of the above- 
mentioned inverted square frustopyramid is set in the range of 0.1 mm^A<2 mm, and the depth 
of recessed member 2 is set in the range of 0.003 mm<H<0.1 mm, and the distance W between 
the adjacent recessed members 2, 2 is set in the range of 0.02 mm<W<2 mm. Furthermore, it is 
desirable when the above-mentioned square is either quadrilateral or diamond. 
[0009] And furthermore, in a fabrication method for a release-treated surface, embossing roll 
having many independent inverted square frustopyramid micro-projection members having a 
square bottom and consisting of four sides with a tilt angle of 30°<P<60° on the surface in the 
circumference direction M are roll-pressed onto a material strip sheet having a release-treated 
surface, and many independent inverted square frustopyramid micro-recess members having a 
square bottom and consisting of four sides with a tilt angle of 30°<9<60° are formed on a strip 
sheet having a release-treated surface in the longitudinal direction of the release-treated surface. 
[0010] 

[Embodiment of the invention] In the following, the present invention is explained in further 
detail with drawings. 

[001 1] An enlarged view of the material used for the release sheet is shown in Fig. 3. The 
material sheet 1 1 is a (long) strip, and in general, the strip is rolled. And as shown in Fig. 3, the 
strip has a structure consisting of sheet base material 4, resin layer 5, and auxiliary resin layer 6. 
[0012] In this case, the material sheet 1 1 used for the release sheet is paper, plastic, etc., and the 
thickness T of the base material sheet 4 is preferably in the range of 25 ^im 
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<t<250 ^m. (In other words, the sheet is referred to as a "release sheet" in this case even when 

the base material sheet 4 is made of plastic.) 

[0013] Fig. 1 shows an application example of the release sheet of the present invention, and 
many independent inverted square frustopyramid micro-recess members 2 ... having a square 
bottom and four side surfaces with a tilt angle in the range of 30°<6<60° to material strip sheet 
1 1 having a release-treated surface in the longitudinal direction L are arranged over the entire 
surface of the release-treated surface C (shown in Fig. 3). 

[0014] In specific terms, the above-mentioned release sheet 1 has many independent inverted 
square frustopyramid micro-recessed members 2 ... on the release-treated surface C, and a 
laminate 3 having many small projections 17 ... formed in correspondence to the above- 
mentioned recessed members on the other surface D as shown in Fig. 2. Furthermore, the micro- 
recessed member 2 may be an inverted square frustopyramid with a diamond shape consisting of 
four sides with a tilt angle 0 of 30°~60° to the longitudinal direction L as shown in Fig. 7. 
[0015] In specific terms, the above-mentioned laminate 3 is a structure comprising a sheet-like 
base material 4, resin layer 5 made of a plastic such as polyethylene formed on one surface 4a of 
the aforementioned sheet-like base material 4 and auxiliary resin layer 6 made of a similar 
material formed on the other surface 4b. In this case, a release treatment is provided for resin 
layer 5 (for reference, see Fig. 2 and Fig. 3). 

[0016] Furthermore, the other surface D may be a flat surface (without the small projections 
shown in Fig. 2) as shown in Fig. 8(a). In other words, the auxiliary layer 6 may be a flat surface. 
The auxiliary layer on the other surface may be omitted as shown in Fig. 8(b). 
[0017] Furthermore, in the recessed member 2 ... shown in Fig. 1 and Fig. 2 (or Fig. 7 and Fig. 
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8), the length A of one side of the bottom surface of the inverted square frustopyramid is set in 
the range of O.l mm<A<2 mm, and the depth H of the recessed member 2 is set in the range of 
0.003 mm<H<0.l mm, and the distance W between the adjacent recessed members 2, 2 is set in 
the range of 0.02 mm<W<2 mm. 

[00 1 8] When the length of one side A of the bottom surface of the inverted square frustopyramid 
(square-shaped or diamond-shaped) is 0.1 mm or less, releasing of trapped air cannot be achieved 
at the time of application, and sticking occurs when the length exceeds 2 mm, and release of 
trapped air cannot be achieved at the time of application cannot be achieved in this case as well. 
[0019] Furthermore, when the depth H of the recessed member is 0.003 mm or less, releasing of 
trapped air cannot be achieved at the time of application; on the other hand, when the depth 
exceeds 0.1 mm, the amount of pressure-sensitive adhesive required to fill the recessed member 
is increased and runout of the pressure-sensitive adhesive occurs at the time of cutting of the 
pressure-sensitive adhesive sheet. Furthermore, when the distance between the adjacent recessed 
members 2, 2 is 0.02 mm or below, the width of the air removal slot formed is reduced, and 
removal of air outside the sheet cannot be achieved. On the other hand, when the above- 
mentioned distance exceeds 2 mm, an adequate adhesive force cannot be achieved. 
[0020] In this case, the fiber direction of the material strip sheet runs in the longitudinal direction 
L. In other words, in the production of a paper or plastic film, the material is arranged in the 
traveling (longitudinal) direction of the fabrication process; thus, the fiber is oriented in the 
longitudinal direction. As a result, the strength in the longitudinal direction is significantly 
greater than the strength in the width direction. 

[0021] Thus, application of projection members perpendicular to the above-mentioned fiber 
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orientation is difficult, but as explained above, each side of micro-recessed member is arranged 
at an angle of 30°<9<60° as described above; thus, formation of recessed member can be 
achieved with a relatively low compression force. 

[0022] Furthermore, when a paper material is used for the sheet base material 4 of material strip 
sheet 1 1 , many different types of paper can be used, and for example, it is desirable to use high- 
quality paper with a basis of approximately 50 g/m 2 to 200 g/m 2 . Subsequently, the surface of 
the paper is laminated with polyethylene, etc. as described above. The thickness of the above- 
mentioned laminated film is in the range of 10 |im-30 urn. 

[0023] Furthermore, a hard plastic such as a polyester film is used for the release film (material 
strip sheet 1 1) in many cases, and formation of recessed members can be easily formed under a 
relatively low compression force according to the method of the present invention. Furthermore, 
for the plastic material used, polyethylene, polypropylene, polyester, etc. can be mentioned. 
[0024] In the following, the release-treated surface fabrication method for the above-mentioned 
release sheet 1 is explained. Fig. 4 is an overall schematic view of the apparatus used for the 
release-treated surface fabrication. Fig. 5 is an enlarged perspective view of the essential part of 
embossing roll 8 used for fabrication. As shown in Fig. 4 and Fig. 5, an embossing roll 8 is 
produced which is made of iron and has many independent square frustopyramid micro- 
projections 7 ... with square-shaped or diamond-shaped bottom surfaces consisting of four sides 
at a tilt angle P of 30° to 60° with the circumference direction M are formed over the entire 
surface. 

[0025] For example, an embossing roll having a diameter of 300 mm is used, and the length of 
one side of the micro-recessed member 7 at the upper surface is set at 0.30 mm, the length of one 
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side of the bottom surface is set at 0.50 mm, distance between adjacent projections is set at 0.05 
mm, the height is set at 0.065 mm and the tilt angle P is set at 45°. 
[0026] Subsequently, paper roll (or rubber roll) 9 corresponding to the above-mentioned 
embossing roll 8 is arranged, a specific compression force is applied to both ends of the 
embossing roll having a roll surface length of 1 300 mm. Then, a long material strip sheet 1 1 
wound on feed roll 12 (see Fig. 3 for reference) is fed in the direction E shown by the arrow, and 
the material strip sheet is fed to the embossing roll in the direction shown by arrow J. 
[0027] In this case, embossing roll 8 and paper roll 9 rotate in the direction shown by the arrows 
F and G, respectively, and material strip sheet 1 1 is passed between rolls 8 and 9, and recessed 
members 2 ... with 8=45° corresponding to the above-mentioned projection members 7 ... are 
formed over the entire surface of the release-treated surface C (for reference, see Fig. 1 and Fig. 
2). Subsequently, release sheet 1 travels in the direction shown by arrow K and take-up is 
provided by take-up roll 13 in the direction shown by arrow P. 

[0028] For example, when a high-quality paper with a basis of 1 1 0 g/m 2 is used for the sheet 
base material 4 of material strip sheet shown in Fig. 3, recessed member 2 ... having a depth H of 
0.04 mm was formed without "wrinkles" when the feed tension and take-up tension of 30 kg and 
50 kg, respectively, are used. Furthermore, when formation of recessed members 2 ... is carried 
out for a plastic film having a thickness T of 0.038 mm under the same conditions, recessed 
member 2 ... having a depth H of 0.020 mm are produced. 

[0029] As shown in Fig. 6(a), a pressure-sensitive adhesive is coated on the release-treated 
surface C of the above-mentioned release sheet 1, and a portion fills the micro-recessed members 
2 ... of the release sheet. In other words, micro-projection members 19 are formed. 
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Subsequently, drying is provided for the above-mentioned pressure-sensitive adhesive to produce 
a pressure-sensitive adhesive layer 14. Subsequently, one side of the surface sheet material 15 is 
applied to the pressure-sensitive adhesive layer 14 on the side opposite release sheet 1, and the 
pressure-sensitive adhesive layer and release sheet are mutually bonded to form pressure- 
sensitive adhesive sheet main unit 16. 

[0030] The design of the present invention is not limited to the above-mentioned example. For 
example, the length of one side of the bottom surface A, depth H, and distance between the 
adjacent recessed members 2,2 of the micro-recessed member 2 ... may be changed within the 
range of 0.1 mm<A<2 mm, 0.003 mm<H<0.1 mm, and 0.02 mm<W<2 mm, respectively. 
Furthermore, in addition to the shapes shown in Fig. 7, a diamond shape or other quadrilateral 
can be used as well. 
[0031] 

[Effect of the invention] The present invention having the above-mentioned structure offers the 
advantages described below. 

[0032] (According to Claim 1 or 2), recessed member 2 ... is formed with the sides in a the 
direction different from perpendicular to the longitudinal direction of the release sheet 1, 
recessed member 2 ... can be formed on the release-treated surface C with a lower compressive 
force and tension. And furthermore, a clean release sheet with an absence of "distortion 11 and 
"wrinkles" in the surface can be produced, and a clean pressure-sensitive adhesive sheet main 
unit 16 can be easily fabricated. 

[0033] When adhesive fabrication is carried out for a conventional release sheet where the sides 
of the square frustopyramid at right angles and parallel to the longitudinal direction, when the 
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valley members (recessed member) are filled, the right angle direction is filled rapidly and 
uniform filling cannot be achieved. This poses a problem at the time of release of the gas 
generated upon bonding with the plastic, but with the present invention, the fill rate is uniform 
and no problems are posed. 

[0034] (According to Claim 3 or Claim 4), an accurate recessed member 2 ... can be easily 
produced. Furthermore, entrapment of air between the pressure-sensitive adhesive layer 14 and 
another object does not occur and thus "blistering" is absent. Furthermore, the gas generated 
between the pressure-sensitive adhesive layer and other object can be naturally removed and 
formation of "blisters" is absent. 

[0035] (According to Claim 5), projection member 7 ... is formed on the surface of embossing 
roll 8 with tilt angle P in the circumference direction M, thus, compression of projection member 
7 ... can be achieved on the release sheet in a direction away from the fiber direction. Thus, the 
projection member is likely form an indentation and formation of recessed member 2 ... can be 
accurately achieved without "distortion" and "wrinkles". Furthermore, the above-mentioned 
fabrication can be efficiently achieved. 

[0036] Furthermore, the depth of the recessed member (valley member) formed between micro- 
recessed members 19 ... on the surface of the pressure-sensitive adhesive layer is uniform in all 
directions, and release of gas generated after application can be easily achieved. In other words, 
the directional property of the recessed member (valley member) is eliminated (as adhesive sheet 
16), and release of the gas generated can be achieved in all directions, and "blistering" can be 
prevented. 
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[Brief description of the figures] 

[Fig. 1 ] Enlarged top view that shows the essential parts of an application example of the 

present invention. 

[Fig. 2] Enlarged side cross-section view at B-B in Fig. 1 . 

[Fig. 3] Enlarged side cross-section view that shows the condition before fabrication. 
[Fig. 4] Schematic explanatory drawing that shows the fabrication method. 

[Fig. 5] Perspective view of enlargement of essential parts. 

[Fig. 6] Enlarged side cross-section view that shows many different forms of the pressure- 

sensitive adhesive sheet. 

[Fig. 7] Enlarged top view that shows modified version of Fig. 1. 

[Fig. 8] Enlarged cross-section view that shows modified version of Fig. 2. 

[Explanation of codes] 

2 Micro-recessed member 

7 Micro-projection member 

8 Embossing roll 

1 1 Material strip sheet 

1 4 Pressure-sensitive adhesive layer 

1 5 Surface sheet 

1 6 Pressure-sensitive adhesive sheet 
1 9 Micro-projection member 

A Length dimension 
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Release-treated surface 
Depth dimension 
Longitudinal direction 
Circumference direction 
Interval dimension 
Tilt angle 
Tilt angle 
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[Figure5] 
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WPI Acc No: 00-129221/200012 
Releasing paper for adhesion sheet - consists of strip-shaped material 
having a longitudinal directional surface containing specific micro 
recess, on which the peeling process is performed 

Patent Assignee: NICHEI KAKO KK (NICH-N) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Main IPC Week 

JP 11323790 A 19991126 JP 98126980 A 19980511 D21H-027/00 200012 B 

Priority Applications (No Type Date) : JP 98126980 A 19980511 
Patent Details: 

Patent Kind Lan Pg Filing Notes Application Patent 

JP 11323790 A 6 

Abstract (Basic) : JP 11323790 A 

NOVELTY - The releasing paper consists of a strip shaped material 
having a longitudinal directional surface (L) , on which the peeling 
process is performed. The surface (L) contains micro recess in the 
shape of inverted tetragon. The inclination angle theta of the micro 
recess with the peeling process surface (C) , is 30 - 60 deg. . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS- are included for the 
following: (i) Adhesion sheet (16) - an adhesion layer (14) laminated 
on the peeling process surface, contains microconvex part (19) . The 
adhesion layer is also provided in the micro recess. A surface sheet 
material (15) is laminated on the adhesion layer, (ii) Peeling process 
surface processing method - the strip shaped paper containing the micro 
convex part is pressed along its peripheral direction, using an 
embossing roll. 

USE - Used for adhesion sheet. 

ADVANTAGE - Peeling process is performed efficiently at high speed. 
Polarity of the trough is eliminated. 

DESCRIPTION OF DRAWING - The figure shows the enlarged plan view 
and expanded sectional view of the releasing paper. (2) Micro recess; 
(14) Adhesion layer; (15) Surface sheet material; (16) Adhesion sheet; 
(19) Micro convex part; (C) Peeling process surface; (L) Longitudinal 
directional surface. 
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